Abstract The paper studies the effects and the determinants of interregional redistribution in a model of residential and political choice. We find that paradoxical consequences of inter-jurisdictional transfers arise if people are mobile: while self-sufficient regions are necessarily identical with respect to policies and average incomes in our model, interregional redistribution always leads to the divergence of regional policies and per capita incomes.
Introduction
Most countries are organized as federations. They are formed of a system of jurisdictions across which economic activity is unrestricted and which enjoy some degree of political independence from the federal government. The main argument that justifies this organizational form is the following: on the one hand, economic integration guarantees free trade and factor mobility to exploit the efficiency gains from common markets. On the other hand, decentralized decision making ensures that local policies are customized to the needs of potentially heterogeneous populations with different regional tastes. Apparently, this institutional arrangement is so attractive as to foster the integration of nations into federations with the European Union as a prominent example. Yet, the local political autonomy present in many federal states need not be accompanied by the corresponding financial autonomy: the linkage between local revenues and expenditures is frequently broken through inter-jurisdictional redistribution. In Canada, Italy, Germany, and the EU, for example, this redistribution takes the form of unconditional interregional 'equalization grants' that are part of an explicit program designed to diminish regional inequalities. Alternatively, the interregional redistribution may be carried out in a more indirect way as in the U.S., where the federal government redistributes public revenues across states through the use of federal grants.
The numbers involved are significant. 1 Germany's interstate transfer system Länderfinanz-ausgleich, for instance, is founded on the constitutional goal to 'equalize living standards' across the nation (Article 72) and is itself explicitly accounted for in the constitution (Articles 106 and 107). A total of 16.9 billion Euro, or 8.8 % of local revenues, was directly transferred between the German states, not counting federal 'special cohesive transfers', which mostly flowed to states in the East. In Canada, the formal Equalization Program was established as a federal responsibility in Section 36(2) of the Constitution Act 1982 with the objective of 'ensuring that provincial governments have sufficient revenues to provide reasonably comparable levels of public services as reasonably comparable levels of taxation '. In 2000 '. In -2001 Canadian federal government paid a total of CND $ 10.8 billion to eight of the ten provinces, which amounts to up to 25 percent of the public revenues in the Atlantic provinces and close to 10 percent in Quebec. Even the European Union with its relatively small financial links redistributes a sizable portion of its expenditures among member states through its Struc-tural Funds, which are directed at 'reducing disparities and promoting economic and social cohesion in the European Union' (Articles 130A and 130C of the Single European Act and Article 10 (3) of Council Regulation (EC) N 1260/99). The EU spend 28.7 billion Euro, or roughly 30% of its entire budget, on this transfer scheme in 2002. Yet, regional disparities are a persistent phenomenon. Indeed, a recent look at the most developed OECD countries reveals that divergence rather than convergence is the norm. During the 1990's, for instance, the coefficient of variation of regional GDP grew by 16 percent on average, and 14 out of 23 countries experienced increasing inter-regional inequality. 2 This paper aims to provide a new perspective on interregional redistribution as well as an explanation for why it may not be an appropriate instrument to reduce interregional disparities. We start from the observation that regional differences in living standards and policies will give rise to migration if households are mobile. In a world of falling mobility cost and increasing economic integration, migration -as a substitute or a complement to interregional redistribution -should thus be taken into account when studying the determinants and the consequences of horizontal transfers in a federation of jurisdictions.
To this end, we develop a model which we believe will reflect the stylized characteristics of federal systems reasonably well. We consider an economy divided into two jurisdictions that form a federation. Since the jurisdictions are part of a federal entity, regions cannot impose (explicit or implicit) constraints on the movement of citizens across their borders, i.e., there is free migration and equal treatment of immigrants everywhere. Each region controls a fiscal policy which is determined by majority vote of its residents. Because we take the population to be heterogeneous, political decisions are not taken unanimously and there is a conflict of interest among local voters that manifests itself in inefficiently high levels of local public spending. Local population structures are not exogenous, however. Rather, agents migrate in response to policy (tax base) difference across regions. At the same time, residential choices determine policies through the democratic process. There is thus an interdependency between residential and political choices of agents, which together with the inefficiencies generated by the political conflict of interest, is at the heart of our analysis.
The existing literature on interregional redistribution, in contrast, sees them as instruments to either internalize externalities that may arise from spill-over effects or competition between jurisdictions, or to cushion individual income risk and regional specific shocks. These important issues are the subject of contributions by Boadway and Flatters (1982) , Myers (1990) , Wildasin (1991) , Tabellini (1996a, 1996b) and Besley and Coate (2003) and are by now fairly well understood. The main difference lies in our focus on the political economy aspects of intra-versus interregional redistribution in the presence of mobility. In the section below, we discuss the relationship of the present model with the literature.
In a preliminary step in our analysis, we first consider a situation without transfers, i.e., where jurisdictions are financially self sufficient. In this case, we find that free and costless migration suffices to bring about regional convergence in terms of policies and per capita incomes. Moreover, the identical policies selected at the local level are equal to the policy that would have been chosen in a central regime, i.e., through majority vote of the entire population. This outcome of convergence as a result of migration is a property of our model that reflects the well-known phenomenon of the 'poor chasing the rich' and serves as a starting point of our analysis. In a second step, we then introduce inter-jurisdictional transfers that are financed out of, or flow into, local budgets. Allowing for interregional redistribution between regions changes the picture dramatically. Regions now not only differ in their local equilibrium policies, but also diverge with respect to per capita incomes: high-income households live in one region and low-income households in the other. Intuitively, transfers prevent the migration from poor regions into wealthy regions that helps to equalize local living conditions if households are sufficiently mobile. Thus, the paradoxical situation arises that interregional transfer payments sustain interregional (income-)inequalities that could not persist otherwise. While this situation could be perceived as inequitable, our last set of results also shows that interregional redistribution can be beneficial for other reasons. Specifically, the transfer-sustained equilibrium sorting of the population according to income may decrease the heterogeneity of the population structure in each jurisdiction. We also present some empirical evidence that is consistent with both of these implications of our theoretical model. First, using panel data from 17 OECD countries, we show that a higher level of inter-regional transfer payments is positively associated with (future) differences in income inequality across regions, i.e., countries who have increased their sub-governmental transfers and grants subsequently experienced more divergence (less convergence) across regions over time than countries who have lowered their transfers. Second, panel data from Canadian provinces reveal that transfers are negatively associated with differences in income inequality within the regions of a single federation, i.e., more inter-regional redistribution within Canada went hand in hand with less income inequality within the provinces.
Since inter-regional transfers have a negative effect on inter-personal inequality, they endogenously lower the distortions introduced by the conflict of interest inherent in the democratic process through which local policies are determined. Expressed differently, the induced greater homogeneity of local preferences in equilibrium facilitates a better tailoring of public activities to local circumstances and, hence, a 'government closer to the people'.
As a consequence, the individual losses arising from the local collective choice process are lower than in a federal system without interregional redistribution and a central regime, respectively. For this reason, it may be optimal to select decentralization accompanied by a scheme of interregional financial aid at a constitutional stage where the entire population votes over its governance structure. On the normative side, our findings thus imply that interregional transfers can be welfare enhancing because they may promote interpersonal equality among the population in each region. This is true precisely because they at the same time allow for more interregional inequality across the entire federal system. 3 Empirical evidence from Canadian provinces and OECD countries supports the main implications of our theoretical model.
Relation to the Literature
The present model is related to several lines of research. First, there is a number of contributions on the effects of interregional redistribution. Largely ignoring the obvious and often stated equity objective of fiscal equalization programs, this work has focused mostly on their efficiency properties. One strand of research has noted the similarity to Pigouvian taxes and subsidies, and pointed to the potential to correct for various externalities among jurisdictions. Boadway and Flatters (1982) , Myers (1990) , Wildasin (1991) , and Hindriks and Myles (2003) , for example, show in various contexts that interregional transfer mechanisms can help to internalize migration induced (fiscal) externalities and achieve an efficient allocation of individuals across regions. While interregional payments also serve the role of affecting migration in these models, their rationale is based on efficiency and (overall) welfare maximization grounds, rather than on the redistributive and political economy motives present in our framework. Moreover, transfers in these models still tend to eliminate -rather than sustain or create -interregional differences [see, e.g., Boadway and Flatters, .
A different perspective on inter-governmental grants is taken by Lülfesmann (2002), Besley and Coate (2003) and Kessler et al (2006) , who consider settings where such transfers are necessary compensation payments in Coasian (efficient) bargaining between regions over the provision of a local public good with spill-over effects. Finally, Tabellini (1996a, 1996b) explicitly analyze the political economy aspects of intra-versus interregional redistribution like we do. In contrast to our model, they do not allow for migration and instead emphasize the role of interregional transfers in sharing regional specific risks.
Second, the effects of mobility on local policies and the incentives for countries to fiscally (de-)centralize have been investigated by Bolton and Roland (1997) . The authors analyze a political-economy model with redistributive (local) policies, heterogeneous agents, and tax competition for mobile physical and human capital. For a given local population structure, there may be political support in favor of fiscal decentralization in order to set the policy preferred by the local median voter. Once the population is mobile, migration eliminates all cross-country differences. Although derived in a somewhat different context, this result mirrors our symmetric equilibrium in the absence of transfers. But since Bolton and Roland do not consider interregional transfers, all migration does is to bring about convergence. As a consequence, the advantages of fiscal decentralization vanish.
Third, the present model draws on the multi-community models in the Tiebout tradition such as Westhoff (1977) , Epple and Romer (1991) , Rogerson (1996), Nechyba (1997) , Glomm and Lagunoff (1998) , and Kessler (2001a,2001b) who study equilibrium characteristics when residential and political choices are intertwined. Our analysis contributes to this literature because we are able to formally relate the existence and the characteristics of equilibria to the policy under consideration, whereas most papers rely on simulations to evaluate the implications of different policy measures. An exception is Fernandez and Rogerson (1996) who can characterize those analytically, which we discuss in more detail below.
The remainder of the paper is organized as follows. The basic model is presented in Section 2, which proves existence and analyze characteristics of equilibria for a given fiscal constitution (interregional transfer scheme). Constitutional choice is considered in Section 3. Section 4 presents some empirical evidence in support of the theory. Section 5 concludes. All proofs are relegated to the Appendix.
The Model
Consider an economy populated by a continuum of individuals with measure normalized to unity. Individuals have identical preferences over the consumption of a composite commodity c and a publicly provided good g that benefits the residents of the providing jurisdiction only.
For analytical convenience, we assume preferences to be quasi-linear,
where U is twice differentiable and satisfies the Inada condition lim g→0 U ′ (g) = ∞. Individuals are heterogeneous with respect to their endowed income y which is distributed across the population according to the distribution function F (y) with continuous density f (y) > 0 on [y,ȳ] ⊂ IR + . In line with empirical evidence, we assume that f (·) is unimodal and skewed to the right, i.e., the median income y m c in the overall population is smaller than average income Y c . 4
Institutionally, the economy is divided into two jurisdictions indexed by j = 1, 2, which may be communities, regions, or member countries of a federation. 5 All citizens can move freely and costlessly between jurisdictions but live in only one. The local public good provision g j ∈ IR + 0 is financed by a proportional income tax t j ∈ IR levied according to the residence principle. The indirect utility function of an individual with gross income y that lives in jurisdiction j is thus
(1)
4 While the assumption on the skewedness of f (y) is rather weak, unimodality is more disputable. There are examples of income distributions which are bimodal, e.g., the distribution of household incomes in Great Britain. Most nationwide income distributions, however, appear to be unimodal independent of the measurement concept [see e.g. Burkhauser et. al. (1997) ]. Unimodality is also satisfied by the Lognormal and the Pareto distributions that are often used to approximate real world income distributions.
5 The model can easily be extended to more than two jurisdictions. See the discussion at the end of Section 2.2.
Political decisions are democratic and decentralized, i.e., local policies (t j , g j ) are chosen independently in each region by majority rule. However, regions may be linked financially through horizontal transfers T j ∈ IR to be received or paid by region j. The size of these interregional grants is determined at a constitutional stage that is made precise in Section 3 below. Throughout Section 2, we take T j as exogenously given and only require T 1 + T 2 = 0 so that the overall federal budget is always balanced. Also note that we treat T j as a lump sum transfer, which helps to simplify the formal analysis. It will become clear below, though, that T j can alternatively be expressed as a function of the local tax base, which is more in accordance with existing institutions.
To abstract from efficiency effects of population size, let the cost of providing a unit of the public good to one more resident be constant and without loss of generality equal to one. 6 Denoting by f j (y) the measure of agents with income y living in jurisdiction j, let α j = ȳ y f j (y)dy be the size of the population and Y j = ȳ y yf j (y)dy/α j average income in j. The local budget constraint in per capita terms, which defines the set of feasible policies in region j, then reads
If interregional redistribution takes place (T j = 0) there will be a donor region, financing a total of −T j > 0 through local tax revenues, and a recipient region whose budget is expanded by T j > 0. For t j = 1, region j supplies the highest feasible level of public good provision,
Conversely, the lowest feasible level of public good supply g j = 0
corresponds to a (possibly negative) tax rate of
Given the fiscal constitution that is determined at a constitutional stage 0, the sequence of events is as follows. In stage 1, citizens simultaneously choose a jurisdiction in which to reside. In stage 2, the residents of each region determine local redistributive policies by majority vote, consume their after tax income and the local public service.
Definition. We solve the model backwards. In stage 2, the fiscal policy implemented in jurisdiction j must be supported by a majority of the jurisdiction's inhabitants, given the local population.
The preferred policy of a voter with income y maximizes her utility (1) subject to the budget constraint (2) of the community. 8 Along an indifference curve of a y-type voter, we have
so that preferences are single peaked and vary monotonically with income. Applying the median voter theorem, the unique majority rule outcome is the feasible policy that is most preferred by the individual with median income. Denoting this income by y m j , and recalling that g max j constitutes an upper bound on g j , the equilibrium policy (t * j , g * j ) in region j is determined by
otherwise. Hence, the equilibrium level of local public good provision solely depends on the local ratio of median to mean income, which we denote by σ j = y m j /Y j for brevity of exposition. Specifically, g * j is non-increasing in σ j : the higher the local ratio of median to mean income, the lower chosen public good supply and vice versa. Intuitively, this monotonicity property stems from the fact that the public good 7 See also, e.g., Rogerson (1996, 1997) and Kessler (2001a, 2001b) . This sequential model is equivalent to the assumption that households migrate, vote and consume simultaneously but do not foresee migration responses to their political choices, as in, e.g., Westhoff (1977) and Nechyba (1997) . A notable exception is Epple and Romer (1991) who consider a multi-community model in which voters anticipate policy-induced migration.
8 To rule out the indeterminacy of voting equilibria when there are infinitely many agents (of which no single one is decisive) we assume sincere voting. Also note that neither jurisdiction can be empty as with more income classes than jurisdictions, there are always agents that would prefer to relocate in an empty community where they can impose their preferred policy.
is a substitute for private consumption and that the taxes levied on income are redistributive in nature.
For future reference, observe that the redistributive aspects of raising public funds through proportional taxation together with the political process results in an inefficiently high (low) provision of the public good as σ j falls short of (exceeds) unity: since per capita cost of providing a unit of the public good are constant and equal to one, efficient provision g e is characterized by
Next, we describe residential choices. The preferences of agents over policies and, hence, jurisdictions are depicted graphically in Figure 1 , which displays the indifference curves V of three individuals with incomes y ′ >ỹ > y ′′ . From (3), a wealthy individual's indifference curve in each point of the policy space is steeper than a poor individual's. 9 As is common in this type of model, any equilibrium in which jurisdictions offer distinct policy bundles then has the following characteristics: first, one region must offer lower taxes and public good provision than the other region (otherwise, no individual would want to reside in the region with both higher taxes and lower public spending). Second, we see from (3) that individuals with high incomes (as y ′ ) ceteris paribus prefer low tax rates and lower public spending.
Consequently, they settle in the region with lower government activity, which we without loss of generality take to be region 1 in what follows. Conversely, poorer individuals (such as y ′′ ) prefer high taxes and a more generous public spending and, hence, settle in region 2.
Thus, the equilibrium will be characterized by sorting according to incomes or stratification.
Finally, since both jurisdictions must populated, there will be a 'boundary' householdỹ which is indifferent between the two regions.
9 This property is due to the fact that the marginal rate of substitution along an indifference curve is decreasing in income as in, e.g., Glomm and Ravikumar (1998) and Epple and Romer (1991) , which seems to be the relevant case if public spending is mostly redistributive in nature; for instance, it naturally arises in the special case of purely redistributive policies with distortive taxation (see an earlier version of this paper). Alternatively, one could assume that the MRS increases in income as in, e.g., in Rogerson (1996, 1997) , which is more relevant for public expenditures such as education. We wish to emphasize that this alternative assumption would not change our results qualitatively. See page 9 below and Section 5 for a discussion on this point. In particular, we could allow for both possibilities along the lines of Glomm and Lagunoff (1998) and Epple and Romano (1996) . Figure 1 
Equilibrium under Financial Independence
While the above-described situation with asymmetric regional policies and sorting of households according to income classes is suggestive, the following result establishes that no such equilibrium can exist if regions are financially self sufficient: 
,
is the policy that would be chosen by majority vote of the entire population in a centralized system (consisting of only one jurisdiction).
The existence of a symmetric equilibrium is a common to most multi-community models and as it is straightforward to show, we have omitted a formal proof. It is also easy to see the policy equivalence with the centralized system: for T j = 0 and (t * 1 , g The more surprising part of Proposition 1 is that there can be no other (sorting) equilibria if regions are financially self-sufficient. 11 To understand this result intuitively, suppose we had a situation as in Figure 1 with asymmetric local policies and stratification. Now, if the boundary individualỹ resides in the poor jurisdiction, she has the highest income there and, hence, is a 'net contributor' to the local budget in terms of the private consumption good. If she moved to the wealthy jurisdiction 1, in contrast, she would be the lowest income individual there and be 'net recipient' of local public funds. In the case of pure redistribution, g is a pure monetary transfer and it follows immediately that the individual would strictly prefer to live in the wealthy region [see also Bolton and Roland (1997) ]. In our more general setup, the negative utility difference cannot be compensated by the higher public good supply in jurisdiction 2 as long as marginal utility of private consumption exceeds marginal utility of public consumption, i.e., as long as both jurisdictions offer an inefficiently high level of g. As we demonstrate in the appendix, local oversupply of public goods must be a feature of any equilibrium under our assumptions on the overall income distribution (skewed to the right and unimodal). Because there is already too much public spending in both regions, those individuals with the highest incomes in the poor region always benefit from moving to the wealthy region where public spending is lower and they are at the receiving end of the population, a contradiction to the definition of an equilibrium. This line of argument illustrates a variant of the problem of 'the poor chasing the rich', which arises in our context and serves as a starting point of the analysis that follows.
One should also note that this non-sorting result does not depend on our exact preference specification and the implied properties of any potential stratification equilibrium. In particular, it also holds if high-income individuals prefer higher taxes and more public spending than the poor, as long as induced preferences continue to depend on the ratio of median to mean income. In such a situation, the private consumption good and the local public good are complements rather than substitutes, and a necessary condition for sorting equilibria is that poor regions spend less on local public goods than wealthy regions. Because the local median to mean ratios are always always less than one in a sorting equilibrium, local public goods are undersupplied in both jurisdictions. But then high income individuals in poor regions will have an incentive to move because the utility-gain from the higher level of public goods in the wealth region cannot be compensated for by the lower taxes in the poor region 11 See Lemma 1 and its proof in Appendix A.
since the marginal utility of private consumption falls short of the marginal utility of public consumption. 12
To summarize, the unique equilibrium outcome under financial autonomy not only involves identical policies of the independent jurisdictions, but it is also characterized by harmonization of economic and demographic variables such as average incomes and parameters of the local population distributions. This equalization is driven by migration only and does not follow from inter-jurisdictional transfers or other policies directed to equate the standards of living among federation members. Moreover, the federal structure of the economy is of no consequence if jurisdictions are not linked financially: the policy carried out in each jurisdiction is identical to that chosen under a centralized system, provided the central (federal) policy is uniform across regions and chosen by majority vote of the overall population.
Equilibria with Interregional Transfer Payments
We can now turn to horizontal payments between regions and how they alter equilibrium characteristics. While we treat these transfers as intergovernmental in what follows, one could equally imagine a central institution such as the federal government imposing a transfer scheme to pursue interregional redistribution. As a preliminary step in our search for an equilibrium, recall that any asymmetric equilibrium must be characterized by stratification and (t 1 , g 1 ) < (t 2 , g 2 ). But for such policies to form a majority rule outcome, the median to mean income ratios in both regions cannot take arbitrary values. Suppose for instance T j = 0 and consider a partition with a boundary incomeỹ. Then, a necessary condition for an equilibrium is that the median to mean income ratio among the wealthiest 1 − F (ỹ) agents (residing in region 1) exceeds the corresponding ratio among the F (ỹ) poorest agents (residing in region 2). As we show in the Appendix, there are partitions of the population where this is the case, i.e., the set Y = ỹ ∈ [y, y]|σ 1 (ỹ) > σ 2 (ỹ) is non-empty. For all values y ∈ Y, therefore, the political preferences of the local residents imply higher levels of public spending among the poor living in region 2 than among the wealthy living in region 1. We are now in the position to state our first major result. 
Proof. See Appendix A.
The proposition states that horizontal redistributive transfers support the divergence of jurisdictions both economically and politically: high-income individuals cluster in one community, and low-income individuals cluster in the other. As a consequence, regional per capita in-
Local policies are different as well and are characterized by more government activity in the poor as compared to the wealthy region (despite the fact that the transfer is financed out of the latter region's tax revenues). These properties stand in sharp contrast to the situation without interregional grants, where policies and average income across jurisdictions were equalized in equilibrium. The reason is simple enough: transfer payments prevent 'the poor chasing the rich' which was the reason for regional convergence under financial independence. Given an artificially augmented budget in the poor region 2, the wealthiest individual in that region,ỹ, has no incentive to migrate to the high-income region 1 anymore. While this individual is still a 'net contributor' to local public spending where she lives, she is now compensated by a per capita transfer of T 2 /α 2 > 0 through inter-regional redistribution At the same time, region 1 becomes less attractive since its taxes have to upwardly adjusted to finance the per capita transfer of T 1 /α 1 < 0 to the poor community. Both mechanisms suffice to make the boundary individual indifferent between the jurisdictions, a situation which would be impossible in the absence of interjurisdictional transfers. Thus, the paradoxical situation arises that in the presence of migration, interregional redistribution creates regional inequalities that could not persist otherwise.
Importantly, the region that receives a positive transfer is endogenously inhabited by poorer households while the region that pays the transfer is inhabited by wealthy households in equilibrium. Thus, T j (ỹ) > 0 if and only if Y * j < Y c and we can always express the scheme T 2 (ỹ) = −T 1 (ỹ) > 0 in a way that is more in accordance with existing mechanisms of inter-regional redistribution. Specifically, a rule that makes inter-regional payments contingent on average income (tax base) differences generates identical equilibrium outcomes: 13 Corollary 1. For any scheme T j (ỹ), j = 1, 2 that supports an equilibrium characterized by properties a), b), and c), there exists a parameter β(ỹ) ∈ (0, 1) such that
For expositional reasons, we will in the remainder of the paper continue to express the horizontal transfer scheme in terms of T j (ỹ), keeping in mind the isomorphic formulation in terms of β(ỹ).
Three remarks are in order. First, the above results readily generalize to situations with an arbitrary finite number of jurisdictions j = 1, .., J. Proposition 1 clearly continues to hold, i.e., any equilibrium in this economy without inter-jurisdictional redistribution must be symmetric and will be characterized by the equalization of policies and mean incomes. With regard to Proposition 2, let {(t k ,ĝ k ),f k (y)} be an asymmetric (stratification) equilibrium for the two region case k = 1, 2, supported by a transfer schemeT k (ỹ) = 0. It is easy to see that there exists a corresponding equilibrium in the economy with any number J ≥ 2 of regions:
partition of the set of jurisdiction into two subsets J 1 and J 2 and set f * j (y) = α jfk (y)/α k for j ∈ J k where α j ∈ (0, 1) can be chosen arbitrarily with j∈J k α j =α k , k = 1, 2. The population structure in each region is thus a smaller copy of the populations structure of one jurisdiction in the considered equilibrium were J = 2. Furthermore, let T j = α jTk /α k with j∈J k T j =T k be the inter-jurisdictional transfer to be paid or received by jurisdiction j ∈ J k and note that per-capita transfers are unchanged relative to the two-region case. The policies resulting from this population structure and per-capita interregional transfer payments are
The allocation forms an equilibrium and replicates in per-capita terms the allocation in a two region equilibrium as described by Proposition 2, thereby preserving all relevant characteristics. 14 13 Recall that the local population structure and, hence, Y * j is taken as given in the political equilibrium. The majority voting outcome therefore remains unaffected by any such rule.
14 Increasing the number of jurisdictions may introduce additional (fully stratified) equilibria in which all regions implement distinct tax policies. In equilibrium, jurisdictions can then be ordered in a way such that
. Again, such equilibria could only be sustained by an appropriately chosen inter-jurisdictional transfer scheme. In particular, if there exists a population structure such that equilibrium public good supply g * j ≥ 0 is increasing in j, then Y * j must be decreasing in j. Along the lines of the proof of Proposition 2, one could then show that a scheme Tj with Tj > T k for gj < g k that supports this equilibrium exists. The results that follow in Section 4 are unaffected by the possibility of those additional equilibria. Second, it is well known from the previous literature that equilibria in multi-jurisdiction models are frequently unstable with respect to various perturbations; this is particularly true for the symmetric equilibrium [see Fernandez and Rogerson (1996) for details], but can also be a problem with stratification equilibria, as has been shown by Westhoff (1977) . We close this section by noting that the stability problem is less severe in the more realistic presence of (small) mobility costs which prevent migration if policy differences are insignificant. For simplicity, we model these costs as moving cost (or a utility loss from leaving a home region) , but it should be clear that congestion effects (as generated, for instance, by housing markets or decreasing returns to scale in public good provision) would serve a similar purpose. As we will see, these modifications do not alter our results qualitatively, and ensure that a small shocks to the local population do not cause further migrational responses. Thus suppose that households incur a fixed small cost of migration µ > 0 whenever they migrate from one region to the other, and note that for small enough µ, both Proposition 1 and Proposition 2 continue to hold, i.e., there will be no asymmetric equilibria without transfers, and no symmetric equilibria with transfers. Next, let us define a stability condition as follows:
where (t j ,ĝ j ) is the majority-preferred policy in region j given the population distribution
This definition adapts the stability condition in Fernandez and Rogerson (1996) The intuition is simple: as long as the mass of individuals who mistakenly migrate out of their equilibrium region is small, the resulting change in policies will be small as well.
This necessarily means that any policy differences remain bounded and converge to zero for ǫ → 0. But if the utility difference incurred from migrating vanishes, it must necessarily be smaller than the cost incurred by moving, even if those costs are arbitrarily small. Hence, all individuals who locate out of their equilibrium region in the perturbed population structure will strictly prefer to return to their home region.
Choosing a Fiscal Constitution
Interregional redistribution between jurisdictions that at the same time control some fiscal variables autonomously is prevalent in many federations. As noted in the Introduction, the primary purpose of these schemes is often to promote interregional equity. In light of the results derived in the previous section, however, it is questionable whether an interregional transfer mechanism is always the appropriate instrument to foster economic convergence. As our model shows, migration alone can suffice to ensure that all equilibria are characterized by similar regional economic (demographic) and political indicators. In contrast, interregional redistribution implicitly prevents migration and therefore -if such convergence was indeed the political objective -would do more harm than good.
In reaching this conclusion, we have disregarded important factors such as housing markets or economies of scale in the public sector that may allow for asymmetric (stratification) equilibria even in the absence of interregional transfers. 15 Furthermore, although direct and indirect mobility cost have been decreasing substantially through technological improvements and liberalization worldwide, migration is in practice neither costless nor perfectly free as it is in our model. 16 In those respects our results can provide only a benchmark. Nevertheless, we 15 See, e.g., Westhoff (1977) , Epple et al. (1984) and Nechyba (1997) for formal arguments on this point. In general, the question of which factors are sufficient for sorting is still open. Hansen and Kessler (2001a) , for example, show that housing markets only support stratification when regional land size differences are sufficiently pronounced. See also Rhode and Strumpf (2003) , who conduct an empirical analysis and find that, despite falling mobility cost, heterogeneity in policies and preferences across local US jurisdictions (counties and municipalities) has dropped over the period of 1870-1990. 16 One should bear in mind, though, that the right of free migration is a distinguishing characteristic of federations. It involves both the nondiscrimination of immigrants from other members of the federation and the absence of explicit migration controls and is typically laid down in the general rules constituting a federal system. U.S. citizens, for example, are granted this right in their constitution. In the EU and in Germany, free migration is guaranteed in the Treaties of Rome, and in Article 11 of the Grundgesetz, respectively. believe that our analysis embodies an important lesson that is more general than is a priori suggested: there are circumstances in which migration tends to diminish regional inequalities, and, if this is the case, all interregional transfers can do is to preserve or enhance stratification and prevent equalization, both politically and economically. Taking these implications of our model as given, we can now turn to the question whether there are other objectives (if not convergence) that might be pursued by interregional redistribution in federal systems.
Efficiency and Interregional Redistribution
First, reconsider a situation where the total population of the system votes over the fiscal policy (centralized government) and recall that, by assumption, the centrally chosen policy satisfies g * c < g max c so that
In other words, the redistributive nature of taxation implies a political conflict of interest, which together with our assumption on the overall distribution of income, y m c < Y c , implies that g * c is chosen inefficiently high. 17 From Proposition 1, we also know that the same inefficiency would occur in equilibrium under a decentralized fiscal system in which the two jurisdictions are politically and financially independent. Now suppose intergovernmental grants T j = 0 are implemented and funds are transferred from the wealthy jurisdiction to the poor jurisdiction in an asymmetric equilibrium. Such an equilibrium is fully characterized by the boundary incomeỹ since local median and mean incomes and, thus, local policies, are functions ofỹ only. From Proposition 2, we know that choosing a horizontal transfer scheme then amounts to selecting among different (stratification) equilibria characterized by different partitionsỹ ∈ Y. As one can show, some of these equilibria are characterized by 1 ≥ σ 1 ≥ σ 2 > σ c , i.e., we can find a partition of the population where the local population structure in both jurisdictions is more homogeneous than the overall population structure in the sense that the local mean to median income ratios are larger and closer to one than the corresponding ratio in the federal system. Hence, there will exist (stratification) equilibria characterized by a boundary individualỹ and supported by a 17 In line with the traditional view of the literature on fiscal federalism, we assume here that centralized provision of the public good is uniform across jurisdictions, i.e., the central government does not discriminate among regions and provides the same level of gc everywhere, which is financed by a federal income tax. For recent exceptions, see Besley and Coate (2003) and Lockwood (2002) who study of the choice of centralized versus decentralized provision in models with policy formation through legislative bargaining.
balanced inter-jurisdictional transfer scheme T j (ỹ) such that 18
This result is of interest for two reasons. First, lower public good provision under decentralization does not result from tax competition, because by definition of equilibrium, strategic motives for taxation are ruled out. Second, government activity under decentralization is lower although the intergovernmental grant augments the poor jurisdiction's public budget.
The explanation for reduced equilibrium public good supply solely lies in the demographic structure of the local populations in the decentralized equilibrium with inter-regional redistribution: it is more homogeneous than under centralization and the decentralized equilibrium without interregional aid, respectively. More specifically, local income inequality will be lower, thereby diminishing the political conflict of interest and the resulting motive for internal redistribution, which translates into (locally) oversupplied public goods.
Voting for a Constitution
We now investigate how the population of an economy decides upon its governance structure at a constitutional stage. The fiscal constitution to be determined could prescribe a centralized system, a federal system with two financially autonomous jurisdictions or a federal system in which the jurisdictions determine their policies independently, but are linked by some kind of interregional transfer mechanism. 19 Since we know from Proposition 1 that centralized and the decentralized political decisions without interstate transfers yield identical equilibrium outcomes, we can restrict our attention to the choice between the centralized structure and the decentralized structure with interregional redistribution. In what follows, we consider two scenarios for the constitutional choice of individuals and examine each of them in turn.
Constitutional Choice Under the Veil of Ignorance
When considering the choice of a constitution, it seems reasonable to require some impartiality in the political mechanism when considering the choice of a constitution. This idea is 18 See Lemma 2 and the proof of Proposition 2 in Appendix A for details. 19 As mentioned above, we formally treat this mechanism as an intergovernmental grant. Provided the decision on local policies remains at the local level, one could alternatively -and in fact equivalently -allow a central government to take a more active role in interregional redistribution, both explicitly and implicitly. In the latter case, for instance, the transfers Tj could stem from federal income taxation and targeted regional grants.
captured by the 'veil of ignorance' [Buchanan and Tullock (1962) , Oates (1972) and Rawls (1972) ]. Thus, suppose households cast their vote on the size of the intergovernmental transfer scheme T j , T 1 + T 2 = 0 without knowing their actual income, but being aware of the income distribution from which they will make a draw in the 'lottery of life' after the constitution is written. 20 Proposition 3. Under the veil of ignorance, all individuals vote for decentralization and a constitutional interregional redistributive scheme T * j = 0, financed through local income tax revenues. In particular, a decentralized and asymmetric equilibrium characterized by
exists and is unanimously preferred to the outcome under centralization or decentralization without interregional redistribution, respectively.
The intuition for this finding has already been laid out in the preceding discussion: while interjurisdictional redistribution may foster interregional inequality, it at the same time allows for more interpersonal equality among the regions' inhabitants, which reduces the inefficiencies inherent in the political process, thereby increasing the ex ante expected utility of households. The enhanced homogeneity of local populations is effective because political decisions are made and applied on the local level: policies in region 1 can be different from policies in region 2. This can make agents better off by allowing the provision of public services to be more in accordance with local individual preferences. In the classic theory on fiscal federalism [Oates (1972) ], the positive welfare effects of a government 'closer to the people' are emphasized as the prominent reason to decentralize political responsibilities. Our model brings a new perspective to this argument by explicitly recognizing that, in the presence of migration, preference heterogeneity across regions must be treated as an equilibrium characteristic (as opposed to being exogenously given).
Constitutional Choice by Majority Vote
While voting under the 'veil of ignorance' has positive as well as normative appeal, in many situations citizens decide on the institutional structure governing interregional relations at a time where the individual stakes are already well known. Examples of such situations are the forming and the expansion of the European Union and German Unification. In both cases, voters were well informed about which country or region would contribute to the horizontal transfer scheme and which country or region would receive interregional aid. For this reason, it is important to ask whether interregional redistribution could be the outcome of a simple majority voting process when incomes are already known. The answer is yes, as the following proposition shows: 
and a boundary incomeỹ that is preferred by a majority in each jurisdiction to the equilibrium that prevails under centralization or decentralization without horizontal transfers.
Moreover, any such scheme T * j = 0 is supported by the wealthiest
Thus, we find that there are interregional transfer schemes which make a majority of the population in each jurisdiction better off even if the stakes are known. 21 Moreover, and perhaps most surprisingly, the subgroup that always benefits from such schemes are the wealthiest individuals of the entire population. Intuitively, there are two effects that voters have to take into account when contemplating the choice between a federation without interregional transfers (which will result in the same uniform policy that would prevail in a centralized system) and a federation with a particular transfer scheme that supports interregional inequality. First, there is a tax base effect: agents with higher incomes will ceteris paribus be better off under a decentralized, unequal, system because they live in the region with the 21 In light the situation in former West and East Germany, this result can be interpreted as follows: consider two separate countries for which integration is inevitable (e.g., migration becomes possible and citizens' rights have to be granted to immigrants). Then, the population will vote in favor of a federal constitution with inter-jurisdictional grants, rather than centralization.
higher average income (tax base). The converse is true for poorer individuals. Second, there is a policy effect. Under a decentralized scheme that supports interregional inequality, the local policies will be closer to the preferences of the local population, which is both more efficient and ceteris paribus tends benefit those individuals at the tails of the distribution in particular, i.e., those far away from the overall median who would determine policy otherwise.
As the result shows, both effects are sufficient to have a majority in each region favoring a decentralized, equilibrium with asymmetric policies and population structures (supported by interregional transfers). Moreover, those at the top end of the income distribution stand to gain most since for them the tax base effect and the political effect work in the same direction. Figure 2 illustrates the choice between no transfers, which corresponds to the case of homogeneous regions implementing the same policy (t * c , g * c ), and a system with positive interregional transfers, which then support different local policies (t * 1 , g * 1 ) < (t * 2 , g * 2 ) and interregional inequalityȲ 1 >Ȳ 2 . The curves with slopes y m j /U ′ (g) are the indifference curves of the respective median voters in region j under the decentralized, unequal regime. The local budget lines have a slope of Y j and intersect the vertical axis at T j /α j . Importantly, one can show that there is a transfer scheme and an associated asymmetric equilibrium in which (t * c , g * c ) is within both regions' local budgets. Depending on the primitives of the model, this equilibrium may be one of two types: either both regions implement a policy bundle with less government activity [ Figure 2 In both cases (a) or (b), we see that there is no negative tax base effect: the unequal tax bases are fully compensated for by the interregional grant to equalize the fiscal budget at (t * c , g * c ). As a consequence, only the policy effect operates and it follows immediately that the median voters in each region strictly prefer their local policy (t * j , g * j ) in the asymmetric equilibrium to the common (central) policy (t * c , g * c ) in the symmetric equilibrium. In an equilibrium as in Figure a) , then, only the poorest individuals do not profit from the transfer sufficiently to be better off as with the bundle (t * c , g * c ). The case depicted in Figure 2 (b), in contrast, displays a situation of 'edges against the middle'. Since government activity in the wealthy (poor) jurisdiction is lower (higher) with transfers than without, voters at the upper and lower end of the income distribution, respectively, favor the decentralized solution supported by interregional redistribution to the more moderate (homogeneous) policy implemented in the absence of the transfer. 
T 2 /α 2
In comparison, the two possibilities suggest that preferences over transfer schemes are neither single peaked nor do they vary monotonically with income. In general, therefore, there may be cases where a majority voting equilibrium over transfer schemes fails to exist. Intuitively, the problem stems from the fact that the equilibria supported by successively higher transfers have a non-monotonic effect on the well-being of individuals through the induced affect on public spending and the composition of each region.If an equilibrium exists, however, we know from Proposition 4 that it must be characterized by interregional redistribution. Moreover, the second and most remarkable part of the proposition states that the highest income individual always strictly prefer to pay the transfer, thereby preventing migration and keeping their policy bundle, rather than facing the migration induced political and budgetary changes that occur in the absence of the transfer.
Empirical Evidence
The model laid out in the previous sections yields two predictions regarding the relationship between inter-regional redistribution and (income) inequality. One of our central findings is that inter-regional transfers, by preventing migration, increase inter-regional inequality.
A secondary implication is that they at the same time may help to promote inter-personal equality within the different regions of a federation. 22 This section investigates the impact 22 The latter is not an unambiguous prediction of the model. Specifically, we cannot rule out the presence of equilibria in which transfers lead to more intra-regional inequality. However, those equilibria where the voting population deliberately uses transfer schemes to generate regional divergence are necessarily characterized by of interregional transfers on interpersonal and interregional inequality using panel data on OECD countries as well as Canadian provinces. The different data sets are necessary since we are interested in different aspects of inequality (across regions versus within regions) at different territorial levels. To explore the impact of transfers on inter-regional inequality within federations, we employ data on a cross section of OECD countries. To study the relationship between transfers and intra-regional inequality, we need data on income inequality within the regions of a given federation that uses inter-regional transfers as a policy instrument. To our knowledge, Canada is the only federation that does so where comparable income Gini coefficients are available at the regional (provincial) level.
Transfers and Inter-regional Inequality
This section exploits the variation from a panel data set of 17 highly developed OECD countries covering the period from 1982 to 1999 to determine the effect of inter-regional redistribution on inter-regional inequality. 23 Unfortunately, we cannot simultaneously explore intra-regional inequality because regional level data on income inequality are generally not available. The only exception is Canada, which we will come back to in the subsequent section. Accordingly, we estimate variants of the following specification:
were REGINEQ i,t denotes the level of interregional inequalities in each country, X k,i,t denotes k control variables, TRANSFERS i,t represents different measures of the level of intergovernmental transfers, and ǫ i,t is a random error term. All variables are in 3-year period averages to eliminate of business cycle effects. Since the observed level of inter-regional inequality may vary with unobserved heterogeneity due to country-specific institutional or historical factors, or may be driven a common time trend, the model also includes country fixed effects (α i ) and year dummies (µ t ) respectively.
higher equality within regions and lower equality across regions [recall Proposition 4]. 23 The countries are: Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany (W.), Hungary, Ireland, Italy, Japan, Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, United Kingdom, Unites States of America. The observation period ends in the year 1999 due to a change in the classifications of the IMF Government Finance Statistics (GFS) in 2001. Government finance data based on the new classifications are available from 1995 onwards. Since we are interested in long time-series data, we revert to data based on the standards for the compilation of statistics required for fiscal analysis that were established by the 1986 GFS Manual. See Kessler and Lessmann (2010) for further details.
We measure inter-regional inequality by the coefficient of variation of regional GDP per capita. The observations are taken from Lessmann (2009) , and are based on NUTS2 level data for European countries and provincial level data otherwise. For the data on interregional transfers within countries we draw on the IMF Government Finance Statistics and the OECD Revenue Statistics. Our main explanatory variable of interest is TRANSREV, which are grants received by sub-national governments from other levels of government as share of total government revenues (excluding grants from abroad or supra-national institutions). As such, it reflects the extent of vertical as well as horizontal equalization. As a robustness check, we also consider an alternative indicator of intergovernmental redistribution, TRANSAUT, which denotes sub-national non-autonomous revenues as share of total government revenues (adjusted for sub-national transfers to other government levels). 24 By construction TRANSAUT covers sub-national revenues from centrally-determined composite (or shared) taxes as well as horizontal and vertical transfers. This more comprehensive measure of transfers accommodates the fact that in some countries the apportionment of revenues from shared taxes on sub-national jurisdictions incorporates redistributive elements.
In Germany, for example, the states (Bundesländer) receive 45% of the revenues from the national value-added tax. Up to 25% of this amount is given to those states whose per capita revenues from the income tax, the corporate tax and local state taxes is below the average of all states. Since our measure TRANSAUT considers all non-autonomous revenues of sub-national governments it accounts for such horizontal tax redistributions.
The estimations include include a number of controls that have been shown in the literature to impact regional inequality. Following the suggestions of we control for national wealth as reflected by the GDP per capita (GDP P C) to account for the link between development and regional inequality. Country size and agglomeration effects are captured including the population size (P OP ), the Gini coefficient of the population distribution within a federation (P OP GIN I), and the degree of urbanization (U RBAN ). Moreover, we control for the size of the welfare state (SOCIAL) using government expenditures on public welfare as a share of GDP and we include the unemployment level (U N EM P L). Another determinant 24 The calculation of this measure is more sophisticated as we need to know which sub-national revenues are determined autonomously. The OECD has developed an internationally comparable framework to assess the degree of control sub-national governments have over their revenues [see OECD (1999) ]. Using this framework, we calculate the share of autonomous revenues of sub-national governments in total government revenues [see, e.g, Rodden (2004) ]. The difference to the share of all sub-national government revenues in total government revenues provides us an indicator of subnational non-autonomous revenues.
of regional inequality is the degree of fiscal decentralization [McKinnon (1997) , Qian and Weingast (1997) ], which we consider using the share of sub-national government expenditures in total government expenditures (EXP DEC). 25 The regression results are presented in Table 1 . Columns (1) and (2) report the coefficients from two-way fixed effects OLS estimations using our alternative transfer measures TRANSREV and TRANSAUT respectively. As predicted by the model, the coefficients on both transfer measures are positive and strongly statistically significant. These results thus indicate that higher transfers are associated with more inter-regional inequality, which is consistent with the hypothesis that interregional transfers promote inter-regional inequalities. Of course, countries may react with an adjustment of transfers facing increasing interregional inequalities.To account for such a possible endogeneity and the resulting bias in the estimates, we also employ an instrumental variable approach using the one period (3 year) lagged value of the respective transfer measures as an instrument. The results of the corresponding 2SLS estimations are reported in columns (3) and (4). We see that the coefficient looses some of its value but remains positive, and significantly so for our transfer measure TRANSAUT, which is the more comprehensive proxy for interregional redistribution.
Transfers and Inter-personal Inequality
The theoretical model also implies that while transfers prevent inter-regional equality they at the same time allow for more inter-personal equality within the different regions of a federation. As mentioned above, regional-level data on income inequality are generally not available. Canada is an exception, however: the CANSIM database by Statistics Canada contains information on income inequality in the provinces (since 1976), information on interregional transfers between the federal and provincial/local level (since 1981) and information on several other determinants of inequality. 26 To study the relationship between interregional transfers and inter-personal inequality, we estimate variants of the following specification:
25 See table 9 in the appendix for data sources and definitions and table 10 for summary statistics of the relevant variables. See Kessler and Lessmann (2010) for further details of the empirical analysis and robustness checks.
26 There are 10 provinces in Canada, and three territories. The latter are excluded from the data set, since Statistics Canada does not provide the relevant data on income inequality. 0.000 0.000 0.000 0.000 Note: t -values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. a) Number of countries in parenthesis.
where the dependent variable PERSINEQ i,t is income inequality for province i in year t, α i are provincial fixed effects, X k,i,t are k control variables, TRANSFERS t reflects different measures of intergovernmental transfers, and ǫ i,t is a random error term.
We measure regional income inequality straightforwardly by the GINI coefficient of total household income in a province. Our different transfer measures are total intergovernmental transfers paid by the federal, provincial and local governments as a share of GDP (TRANS-GDP ), in per capita terms (TRANSPC ), and as a share of total government revenues (TRAN-SREV ). These variables approximate the level of intergovernmental redistribution and correspond to the redistributive grants in our theoretical model. The explanatory variables are demographic factors, using the logarithm of the total population (POP ) and the share of the population over the age of 15 years (SHARE15 ), migration effects using the net immigration rate (MIGRATION ), and labor market effects using the unemployment rate (UNEMPL) as well as the female labor participation rate (FEMPART ). To control for the impact of economic development on inequality [Kuznets (1955) ] we also include GDP per capita (GDPPC ). 27
The estimated coefficients are reported in table 2. Columns (1) to (3) give the results of the fixed effects OLS regressions. Consistent with the theory, the coefficients of all three alternative transfer measures are negative and significant: the higher the level of intergovernmental transfers, the lower is interpersonal income inequality within each province. To address autocorrelation in the residuals, we ran additional regressions which include three-year lags of dependent variable. 28 The results of corresponing OLS estimates are reported in columns (4) to (6). Again, all transfer variables all enter the regression with a negative sign and are highly significant.
It is known that in dynamic fixed-effects panel models the correlation between the error term and the lagged dependent variables might lead to biased and inconsistent estimates of the parameters [Baltagi (2005) ]. Although the problem is unlikely to be serious in our case since the number of agents (N ) is relatively small compared to the number of time series observations (T ), we use the Arellano-Bond dynamic panel estimator to ensure that our results are unbiased. The results are reported in columns (7) to (9), which, again, support 27 See table 4 in the appendix for exact variable definitions; summary statistics of all considered variables provides table 5. We applied several unit root tests to our dependent variable, which all negate the existence of a common or individual unit root. See table 6 in the appendix for details.
28 A Durbin-Watson test rejects the null that the error terms are serially uncorrelated. The lag length of three time periods was chosen based on the Akaike information criterion. our earlier findings. A last step in our empirical investigation is to ensure that our results are not driven by a common time trend. For this purpose, we repeat all estimations considering a common trend variable as additional control, with unchanged results [see Table 7 in the Appendix]. Overall, the data indicate a robust negative relationship between the level of overall transfers and the level of income inequality within the Canadian provinces. These findings are clearly consistent with the secondary implication of the model, namely that transfers can decrease inter-personal equality within the different regions of a federation.
Of course, the natural question to ask next is whether the evidence from Canada also supports the main prediction model, i.e., displays a pattern of higher transfers leading to more interregional inequality, fostering divergence among regions. Shedding light on this issue with the Canadian data proves difficult, however. The reason is that relating the coefficient of variation as a measure of income inequality among the provinces to the level of transfers results in just one single time series, which severely limits the scope of the econometric analysis. We provide the descriptive statistics for illustration purposes in Table 3 , which gives an overview of the development of the two variables over time. (10) 270 (10) 270 (10) 270 (10) 270 (10) 270 (10) 260 (10) 260 ( 0.34 0.36 0.36 Note: t-values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. a) Number of provinces in parenthesis During the 1980s, the coefficient of variation was on average 0.21, which equal almost exactly the average of the OECD countries [see Lessmann (2009) ]. In the two decades that followed, the dispersion of regional income decreased slightly indicating σ-convergence between provinces. At the same time, transfers became relatively less important for the Canadian economy, both in terms of the transfers to GDP rate as well as in terms of the transfers to government revenue. From this perspective, the evidence is supportive of our main hypothesis.
However, the amount of transfers per capita evolved in the opposite direction, contradicting the previous observation. The ambiguity of the relationship between transfers and interregional inequality also surfaced when we conducted standard time series regressions. Those did not show any significant effects. 29 In light of this, we are not able to confirm -or refuse -the model with the Canadian data. This should come as no surprise, though, given that we only have a single time series with 10 provinces at our disposal, which does not provide enough observations to control for the various determinants of interregional inequality.
However, previous studies using a different methodological approach do support the prediction that inter-regional redistribution has led to more (rather than less) inter-regional inequality in Canada. In particular, Coulombe and Day (1999) compare the evolution of income inequality among the Canadian provinces to that among the 12 U.S. states along the Canadian southern border. Although this reference group exhibits extensive similarities in terms of history, geography, institutions, stage of development, and economic structure, the authors present evidence that regional disparities -as measured by the coefficient of variation -are 50% higher in Canada compared to the U.S. regions. They convincingly argue that the primary reason behind the difference in outcomes is the systematically lower labor 29 See table 8 in the Appendix for the results of the time series estimations for Canada.
force participation rate and higher unemployment rate in Canadian provinces, leading the authors to the conclusion that '[government policies are] the most likely factor responsible for the apparent differences, [in particular] the unemployment insurance system, in which benefits are tied to regional unemployment rates, and the intergovernmental transfer payments, which allow poorer provinces to offer a more attractive package of taxes and expenditures than would otherwise be the case' [Coulombe and Day (1999), p. 170-171] . 30
Concluding Remarks
The present paper puts forward two main ideas. Perhaps most importantly, we first show that inter-jurisdictional redistribution need not be an appropriate instrument to equalize living standards among federation members: in the presence of migration, the paradoxical situation arises that horizontal transfers from wealthy to poor states preserve regional inequalities that otherwise could not persist. The analysis also demonstrates, however, that interregional transfers may have positive efficiency effects in this case. While preventing interregional equality between members of the federation they at the same time could promote more interpersonal equality between the inhabitants of each jurisdiction. An initial empirical assessment of the relationship between inter-regional redistribution and income disparity across and within regions is consistent with these effects. On the one hand, higher levels of inter-regional redistribution are positively associated with (future) regional income disparities in a panel of highly developed OECD countries. On the other hand, inter-regional redistribution is negatively associated with intra-regional income inequality within a single country (Canada).
That horizontal transfers may allow populations with different political tastes to be separated from one another and be subjected to different fiscal treatments has positive welfare implications: stratification of the population according to income classes can be a welfare enhancing equilibrium pattern. For this reason, interregional redistribution could be desirable from an ex ante point of view: when incomes are not yet known at the constitutional stage, a sufficiently risk neutral population unanimously favors a decentralized form of organization 30 Another study on the factors leading to convergence among Canadian provinces is Rodriguez (2006) . On the basis of a comprehensive time-series analysis for the period 1926-1999, he concludes ' [...] that the interprovincial transfers were not determinant or decisive to the attainment of deterministic convergence in the Canadian provinces' [Rodriguez (2006), p. 26] .
where jurisdictions are politically independent but financially linked through transfers from rich to poor communities. Perhaps surprisingly, this organizational mode is also preferred by a majority ex post. Low income individuals benefit if the loss in local public spending due separation is compensated for by the intercommunity transfer. Wealthy individuals are always better off because they gain most from living among their own kind: they strictly prefer to pay the horizontal transfer, thereby preserving a homogeneous population structure and keeping taxes low.
Many efficiency concerns about stratified population classes have recently been raised in the fiscal federalism literature. In Fernandez and Rogerson (1996) , policies that increase the number of the wealthiest residents in poor communities generate a Pareto improvement. The authors consider a model with only three income classes, and assume that the equilibrium in the absence of any transfer is already stratified. 31 It is then possible to construct a redistributive transfer in a way that will constitute a Pareto improvement. 32 Applied to the U.S. system of school finance, for instance, Fernandez and Rogerson's analysis would thus suggest that appropriately designed equalization grants of the form used by most U.S. states to aid local funding for primary and secondary education unambiguously benefit all school districts, and can in principle serve to reduce the observed spending disparities across districts. Our analysis, in contrast, shows that these equalization grants can have very different effects: if the equilibrium is not stratified in the absence of a grant system, the movements of households caused by its introduction will always change average regional income in opposite directions. Hence, it never constitutes a Pareto improvement (in particular, middle class households will tend to loose). Moreover, equalization grants may in fact contribute to the spending disparities in the sense that removing them triggers migration that will ultimately bring about more equality among school districts (rather than less).
De Bartholomé (1990) addresses the negative externalities that arise from stratification in the presence of local peer effects. Benabou (1996) studies in a dynamic model of human capital 31 As we have shown elsewhere, however, stratification is generically impossible for realistic income distribution that are skewed to the right and unimodal [see Hansen and Kessler (2001a) as well as the Proof of Proposition 1 in Appendix A.
32 By inciting more middle-class households to live among the poor, the transfer makes the poor community better off because per-capita revenues have unambiguously increased, causing the tax rate to drop and local spending to rise. The rich community is better off if the transfer has a similar effect there, i.e., if local taxes drop and spending increases despite the loss in revenues. This happens if the increase in average income and the decrease in local income inequality brought about by the emigration of middle-class households is sufficient large.
accumulation where stratification negatively affects long run income inequality and growth. This paper shows that there is another aspect of stratification related to distortions caused by conflicting interest in the political process that are lower under segregation. In particular, local policies are more distortive the more heterogenous the local populations are. Segregation (supported by interregional redistribution) lowers the degree of local heterogeneity, thereby mitigating the political conflict of interest. 33 Our conclusions have been drawn in a relatively simple framework that was designed to permit an analytic evaluation of the policies under consideration. However, it should be clear that they apply more generally as well. Extending the model to allow for migration cost, for instance, is fairly straightforward and will preserve all results as long as those cost are sufficient small and enter the (indirect) utility function in a separable manner. 34
Likewise, provided taxation is redistributive in nature, the equilibrium often does not permit stratification in the absence of transfers even if one explicitly accounts for housing price differences or in situations where wealthy individuals prefer more public spending than the poor Kessler (2001a,2001b) ] as will, e.g., be the case for public education with no private alternative. Then, interregional redistributive serves to maintain interregional differences by weakening the incentives of the poor to migrate to wealthier regions. Again, local income (preference) inequality will be lower in a stratification equilibrium supported by transfers, implying that political conflicts of interest are minimized: local policies areirrespective of their specific nature -'close' to the preferences of all inhabitants.
and Y 2 <ỹ < Y 1 . Hence, an individual with incomeỹ would always be better off in region 1, contradicting the equilibrium condition thatỹ is the boundary agent.2
Proof. To show that Y is non-empty, note that y m j and Y j , j = 1, 2 are continuous inỹ over [y,ȳ] , and so are y atỹ =ŷ, and
To prove the second part of Lemma 2, observe first that although we know that the average slope of
Y2
) over [y,ȳ] is positive (negative) from the arguments above, neither expression needs to be monotonically related toỹ over this range (so that the claim would follow trivially). Instead, we will show that 1 ≥ y
at y =ŷ. That both median to mean ratios are weakly smaller than one atỹ =ŷ is implied by Lemma 3 a) (see Appendix B). It therefore suffices to show that at y =ŷ, 
for all valuesỹ such that y In particular, this must be true for y = y m c and therefore 
Proof of Proposition 2:
We show that for each boundary individualỹ ∈ Y, there exists a inter-jurisdictional transfer scheme
f * 2 (y) = 0 for y >ỹ, f (y) otherwise, as a the population structure in a stratification equilibrium. Let T 2 = −T 1 ≡ T > 0 be the transfer from jurisdiction 1 to jurisdiction 2 and define ∆ : y,ȳ × IR + → IR as the utility difference between jurisdiction 1 and jurisdiction 2 of a boundary householdỹ, given the transfer T . ∆ (ỹ, T ) is continuous in T with ∆(ỹ, T ) = U (g where the equilibrium policies and their properties are determined by (4). If ∆ (·) = 0 a stratification equilibrium exists for (ỹ, T ) if in addition (t *
holds. The latter requirement is important because even thoughỹ may be indifferent, we still need to ensure that the population settles according to (10) and not vice versa. Now consider someỹ ∈ Y so that σ 2 ≤ σ 1 by Lemma 2. Then, g * 1 ≤ g * 2 from (4) as long as g * 2 = g which is inconsistent with g * 1 ≤ g * 2 ). Increasing T thus leaves g * 1 unchanged and only increases t * 1 up to t * 1 = 1. In jurisdiction 2, a rise in T is accompanied by a reduction in t * 2 , leaving g 2 unaffected or else increasing for t * 2 = 1. For anyỹ ∈ Y, therefore, there is a transfer T > 0 such that g * 1 ≤ g * 2 and t * and then reduces g * 1 . Similarly, g * 2 increases, leaving t * 2 = 1 unaffected until (4) just holds at some T . Since
, we must have g * 1 ≤ g * 2 at this point with t *
. The claim follows.2 Proof of Corrollary 2. Let α * = f * j (y)dy be the equilibrium mass of individuals in j and consider a small pertubation of j's population structure withα = α * − ǫ and ǫ > 0. To establish (5) for any given value of µ and arbitrary perturbations of the local population {f j (y)} j=1,2 with ȳ y f j (y)− ȳ yf j (y) = ǫ, we proceed to show that the regional policy in the perturbed population distribution, (t j ,ĝ j ), is a continuous function of ǫ and will converge to the equilibrium policy (t * j , g * j ) as ǫ → 0. This implies that condition (5) is satisfied with strict inequality for any µ > 0 as ǫ → 0; in particular, (5) holds even for y-type individuals y for whom V (t * j , g * j , y) = V (t * k , g * k , y) in equilibrium as ǫ becomes sufficiently small.
By definition ofŶ j and Y * j , we have
Clearly, the pertubationsf
constitute an upper (respectively, lower) bound on the change in average perturbed incomes. Notinĝ α < α and using (11) and (12), we thus have
Similarly, using (11) and (13),
Turning to the change in the medians, recall that by definition,
where F * j (y) (respectively,F j (y)) is the cdf characterizing the equilibrium (respectively, perturbed) population structure in j. Hence,
there is more mass in F * j than inF j and some of it may be beloŵ y m but the total belowŷ m cannot exceed ǫ). Using a first-order expansion ofF j (ŷ m j ), we get
Finally, note that (12), (13), and (16) imply
Now consider a symmetric equilibrium for which
Thus, (5) is satisfied with strict inequality for sufficiently small values of ǫ. For a stratification equilibrium, the same line of reasoning shows that (5) holds for boundary individualsỹ. For all other individuals, the equilibrium conditions already require V (t * j , g * j , y) > V (t * k , g * k , y) for all types y with f * j (y) > 0, which again implies that (5) holds for small enough ǫ. 2
Proof of Proposition 3:
Since everybody is alike ex ante, all conflicts of interest are eliminated and there will be unanimity in voting over the constitution. We represent the preferences of agents at the constitutional stage by the Von Neumann-Morgenstern utility function
where E is the expectation operator and u(·) is the utility from consuming (g, c) which depends on the income being drawn by nature and the subsequent equilibrium. Take anyỹ ∈ Y for which 1 ≥ σ 1 (ỹ) ≥ σ 2 (ỹ) > σ c (note that there is at least one such value by Lemma 2). Proposition 2 then implies there exists an associated equilibrium characterized by g e ≤ g * 1 ≤ g * 2 < g * c supported by some transfer scheme T 2 = −T 1 = T (ŷ) > 0 where the last strict inequality follows from (4), the proof of Proposition 2, and the assumption that g show that the expected utility difference between the continuation equilibria {(t * j , g * j )} and (t * c , g * c ) is strictly positive. Multiplying the (binding) budget constraint in region j by α * j and adding up yields
Each individual's difference in expected utility at the constitutional stage is
Proof of Proposition 4:
We show that there exists a transfer scheme T 2 (ỹ) = −T 1 (ỹ) > 0 and an associated stratification equilibrium withỹ and (t *
is a feasible policy in each jurisdiction given its budget. By revealed preference and strict concavity, both local median voters must then strictly prefer their local policies (t * j , g * j ) to (t * c , g * c ) and the first claim follows. Let τ 2 (ỹ) = −τ 1 (ỹ) = τ (ỹ) > 0 be necessary the transfer for the centrally chosen policy to lie on the budget line of both jurisdictions for a partition of the population atỹ, i.e.
The per capita transfers τ (ỹ)/α * j are continuously increasing (decreasing) functions ofỹ for community 1 (2): asỹ increases, the wealthy community must pay more and the poor community receives less in per capita terms. It remains to show that τ (ỹ) supports an equilibrium with (t 
Taking derivatives of H(ỹ), using (22) Note: Test (1) and (2) assume a common unit root process. Test (3), (4) and (5) assume an individual unit root process. All tests are calculated using individual effects and individual linear trends. The tests have the null-hypothesis of a unit root. The number of lags is determined by Schwarz-Criteria. Probabilities of the Fisher-Test are asymptotically chi-square distributed. All other tests assume a normal distribution. t-values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. a) Number of provinces in parenthesis 0.000 0.000 0.000 Note: t -values are reported in parenthesis; standard errors are calculated using White correction; ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. 
